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( WQ9934176A ) Novelty - Double headed mass sensor (25) comprises a resonance 
section comprising diaphragms (21 A, 21 B), coupling plates (22A, 22B), 1st detection 
plate (41 A) and main element (44) bonded to a sensor substrate (27). 
Detailed Description - Variation in the mass of each diaphragm is measured by 
measuring variation in the resonant frequency at the resonance section incident to 
variation in the mass of each diaphragm. 

Use - Used for measuring micromass (nanograms) of microorganisms e.g. bacteria or 

virus, chemical substance and deposition film. 

Advantage - Measurement can be carried out easily and accurately. 




Description of Drawing(s) - DETAILED Description of Drawing(s) - The figure shows 
a diagram of the double headed mass sensor. 

Diaphragms 21 A,21B, Coupling plates 22A.22B, Sensor 25, Sensor substrate 27, 1st 
detection plate 41, Main element 44, Description of Drawing(s) - DETAILED 
Description of Drawing(s) - The figure shows a diagram of the double headed mass 
sensor., Diaphragms 21A.21B, Coupling plates 22A.22B, Sensor 25, Sensor substrate 
27, 1st detection plate 41, Main element 44, Description of Drawing(s) - DETAILED 
Description of Drawing(s) - The figure shows a diagram of the double headed mass 
sensor., Diaphragms 21A.21B, Coupling plates 22A.22B, Sensor 25, Sensor substrate 



https://www.delphionxom/derwent/p/d^ 4/23/2007 



Double headed mass sensor for e.g. microorganisms (1999-430257) 



Page 2 of 2 



27, 1st detection plate 41 , Main element 44 , Dwq.1/25 

9 Family: pdf Patent Pub. Date Derwent Update Pages Language IPC Code 

HI WQ9934176A1 * 1999-07-08 199936 74 Japanese G01G 3/13 

Des States- (N,CNJPUS 

ues>. oidieb. (R) AT BE CH CY DE DK ES p| FR GB GR |E | T LU MC NL PT SE 
Local appls.: WO1998JP0003970 Filed: 1998-09-04 (98WO-JP03970) 

(H US20020134177A1 = 2002-09-26 200265 39 English G01G9/00 

Local appls.: 

El US6389877 = 2002-05-21 200239 36 English G01N 11/00 

Local appls.: Based on WO09934176 (WO 9934176) 

US1 999000367294 Filed: 1999-08-10 (99US-0367294) 
WO1998JP0003970 Filed: 1998-09-04 (98WO-JP03970) 

JP11534750X= 2000-08-22 200045 English G01G3/13 

Local appls.: Based on WO09934176 (WO 9934176) 

JP1 999000534750 Filed: 1998-09-04 (99JP-0534750) 
WO1998JP0003970 Filed: 1998-09-04 (98WO-JP03970) 

(Z) CN1 253621 A = 2000-05-17 200041 English G01G3/13 

Local appls.: CN1 998000804546 Filed: 1998-09-04 (98CN-0804546) 

E) eP0971214A1 = 2000-01-12 200008 44 English G01G3/00 
Des. States: (R) de fr gb it 

Local appls.: Based on WO09934176 (WO 99341 76) 

WO1998JP0003970 Filed: 1998-09-04 (98WO-JP03970) 
EP1 998000941 71 5 Filed.i 998-09-04 (98EP-0941 71 5) 



^INPADOC Show legal status actions 
Legal Status: 



https://www.delphion.com/derwent/p/dwdetails?icnt=WO&patent_number=09934176Al 



4/23/2007 



PCT 



b & » ft A 




(51) BR«fflFftB6 

G01G 3/13, 3/16, G01N5/02 



Al 



(11) SR^BB## 

(43) BR£MB 



W099/34176 



1999^7^8 5(08.07.99) 



(21) HBSfctiJS*^ PCT/JP98/03970 

(22) H&tti^B 1998^9^4 0(04.09.98) 
(30) *&m*r-* 

4*^^9/36! 369 1 997^ 1 2 26 0 (26. 1 2.97) JP 

(71) fflBSA (#®£|&<-f^TOig£Slcov>T) 
0 #1$* t*5££tt(NGK INSULATORS, LTD.)[JP/JP] 

T 467-8530 «*PjlR45*SllTaifiKSHBr2#56# Aichi, (JP) 

(72) S8W#;*5J;tf 

(75) *W#/ttUHA <*Bfcol*TO*) 
ftrt*^(TAKEUCHI f Yukihisa)[JP/JP] 
T470-0204 Sj6a»ffiaDaiSH#IHr = »&«{lTa5#*4# 
Aichi, (JP) 

*E#£(OHNISHI, Takao)[JP/JP] 
f 452-0015 S*PjRS#B#IPSttffiaBr*BT40 
■fry a- hMtitffiS,2-401 Aichi, (JP) 
fctttt-flCIMURA, Koji)[JP/JP] 

=p457-oo22 s*n»**Mmmisp^nwr33i#iifi 

^9 y K— /WJJFMOl* Aichi, (JP) 



(74) ftJlA 

#ffl± «»-¥(WATANABE t Kazuhira) 
Tlll-0053 *SC«S-&*KS«ffi3TB20#18^ 
Iff 83§M * 57 - If /P3» Tokyo, (JP) 

(81) ££B CN, JP, US, ttfflttl? (AT, BE, CH, CY, DE, 
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 



PCT/JP98/03970 
1998^9^4 0(04.09.98) 



(54)Title: DOUBLE-HEADED MASS SENSOR AND MASS DETECTION METHOD 



(57) Abstract 

A double-headed mass sensor (25) 
comprising a first detection plate (41 A) 
provided, at least on one planar surface thereof, 
with a main element (44) and straddling across 
a first coupling plate (22 A) bonded to a first 
diaphragm (21 A) on the side face thereof and a 
second coupling plate (22B) bonded to a 
second diaphragm (2 IB) on the side face 
thereof, wherein a resonance section 
comprising the diaphragms (21 A, 2 IB), the 
coupling plates (22A, 22B), the first detection 
plate (41 A) and the main element (44) is 
bonded to a sensor substrate (27). Variation in 
the mass of each diaphragm (21 A, 2 IB) is 
measured by measuring variation in the 
resonance frequency at the resonance section 
incident to variation in the mass of each 
diaphragm (21 A, 2 IB). Micromass on the 
nanogram order of a microorganism, e.g. a 
bacteria or a virus, a chemical substance and a 
deposition film can be measured easily and 
correctly with high accuracy. 
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fcjfrf-l 0 0- 1 0 2(i> *^(Cfc{J^5RWmi:-tr>^T(:M{rffl^^ 

ttfc> ^slim*-*? 2 5Hf:iS^^n5±^4 4 h U < (iliJ^T- 4 2 A 
• 4 2 B^EH^l 0 0~ 1 0 2£(*i;#K $HK3S!«*-t? >^ 2 5^Kfctf 
3#»45 2 1 A • 2 1 B^©«^M-r^>#W, -tr>"9-M2 7 ©AM 
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ikiz, 5|i;iji^wis2 1 a • 2 1 Bottmwm 

2 5 fipMzm, 2tk©«»«©'en*'n»ciiigfi36<5^©n®ic 

aU*«©HIKma:3*u fcL<{^©jS^^lt-r^«k"5{CBeiS:$n^ *-© 

ii^fc«tc/-e©^tt}^-tr>^s^{c^LT^^> tas-rsc 

-eUT, ffl!2 1 A • 2 1 B©»*- Kli, 1 At^-MM 

452 1 BiTlUlrC&Sd^b, £*T\ »-®i&«2 1 A£Wr, 0 2£fljl* 

m©«I&*- K(±> %-&&Wl2 2 A 2 7 <tj&<&£$ftT^S 

&£ffi£IIl5£®£LT, I-S1I2 1 d©@£E©*M&SitK*iiM- 
sSitirefcSY lttKfifiT*!^ fro, 1-1112 l AOTOiBicSE'j: 

©«*- Kti* ^-11112 1 Afr\ Y 1 M£<Mtft£ UTY 1 ttlelO KEHE 

»3©1B»*-K(^ ^-»S2 1AK COY 1 l/T, 

2 1 A©«[CSit, fro, Y llHCSEtt*|RlT**X*ll^©*tlA<l(5— fi» 
®2 1 A©fliJ®KW«i:£l3l (ZH, EI2+k:|8|;jHH*) ©Stl£#W,£fr'bjg 

•jWKfiiw***- K«nis»T*5o £n&4«©«ite- K©^-rnfr 

TSIJ^4 2 A • 4 2 B^WfflLTiflU^-r^Cifr^ U^o 
^ffi]^^ ; fi-r^Cc!:^±i:»LTl^t>©T(±^L>o C©C<tli, J£0\ 
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cct\ ±e^- k^o'^- ki;^^t$ mi 

(a) {i0*-K*Sm-*fca©¥®HT*9* l?-jS»rt£2 1 A£0 2©5; 

2 1 A©±MtS2 1 F(i> £»UTl>fcl^arei*<ft11P 1 K** 0 
±*E©i§<9> 9*- K(w*J^TIi> 1 A(i, ^-|SSj®2 1 A©¥ 

(i, ±SUffl® 2 1 FOMli, X||iLh©ftgP 2 iiiSP 3 £0fS£&«?-3jI 

is 7 (b) [tt^-Yzmmtzfr&v^mmxh*)^ mi u) mm 

*>^-»*£2 1 AO±WI2 1 FM\ 3gSfrUTt,^«£^M.T(*ttffiP 1 
So Huii!i©i® »3 . 0*- KKfcl^TIi, ^-»ffi2 lA(i> YlKWil 
fcX##fo^©fgIre£><9, Y 1 tt^^>Sttl^iw Ltzfr^Tl$--WtWifiL2 

i AoTOKWttztt^iRiofignojayj'^* < ^a-^cs^ttcat 

£ 0 COCtlt ^IAACfc^S±Wffi2 1 FOifc^K Z8Lh©-££* 

Miuttfpi * as rauiii s ±©&a p 4 i &g p 5 mzimt mm 

S&-&ttUK4 1 AKoivr*nif* 1 0©^:T-4 4 (C#tUT, 2ftO||i2 
1 A • 2 1 B § tzlb. y^i-ivtlsy vZU C C kfrT'ZZMSM 0 , 
1 A • 2 1 B £#8&£2 2 A • 2 2BfcJ;a'I-M4 1 

fflLT#SlI2 1 A • 2 1 B**ft:^««#cai*UT*fijaitt«[*iai3e-r* 
tt^KJi, &J8HMK2 1 A • 2 1 B(i«M2 1 A • 2 1 B©iSft©*£3(:: 



WO 99/341 76 PCT/JP98/03970 

- 18 - 

isfcTttfcfr&oaEfitfcgi^ «2 1 a • 2 1 Bowmmmtztt,*. 

K^ffll^C^'T^ COi^li, W2 1 A • 2 1 BOYIA^fSj 
fi£ i X^fift^fe < £ Z Z. 1 1><&£ U 

t/c, Ylili^^^ttli-r-Slftlllte^- KKfc^T(i> §SM2 1 A • 2 1 B 
(IfcttS Y 1 • Y 2#±©Wfi^kli> 1 A • 2 1 B<D®frmmiZ\f 

t/wmm^m^ti^o -tUfrh, &$LW& 2 2 A • 2 2B©i|)i£&jSifr*g 
2 1 A • 2 1 B^mmUz®ftV$)Z>&mnU2 l A • 2 lBCfcl^Yl • Y 
2$4i£^TO«W2 1 A • 2 1 BOMgfbM:, #1112 1 A • 2 1 B© 

&«>*52 1 A • 2 1 BcD^^[ai5yiL^JIM2 9 A • 2 9 B t~tZ>C tiZ~ 

ft©SiJMfrif\ ttl^lo«i«2 1 A • 2 1 B^oftfiiiCckS 
CT(i/J>$ <> fro, fttt. mi*4'-C(i#iiM2 l A • 2 l BGD^frif i^c 
&«JM^3|©i£#fr7jN£ < , Lfrk&l§ito£2 1 A • 2 1 BtelW**- K 

tt3 0 g|2ir^L/c-«J-&H3^ H4£&<-f£C £{::,*; $bCft*ttfi 

<fc-?K> ±TlC##JU te±Lltzfrmm?4 3 A • 4 3 B©2#-Pfr£tifJi!cU 
(Wffl) s ««Hiffl (SUffl) ttZt, i^4 4^*ij 

C©i§-£\ &M52 1 A • 2 1 BfJ©#tij^4 3 A£Mjffl. -tr>1fg*g2 
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7fj©#fij^4 3 B^mmtLxm^t, &nM®L2 i a • 2 1 bcdmm 

l&Pi£*£< U 3 BlZfrfr6fcJj$:l:£<tZ>CttfX£Z><DXft 

fiJ3t?-4 3 A • 4 3 BtbXm^^Bm-^mt, loCDi^4 4Mb 
/c^(I U — if jQX^>-5CMi^Mj!inXI?(IcJ; O^fiJLT&friiJ^?^ 3 A • 4 3 B 

11U 0 5 J i 6 l/:<«Mf 1 5Elt?Tli> ik%®mxU 
&£fflWc*§£<^ ^SiJ(r e kO#^iU^4 3 A • 4 3B^tgU^l^\ 
^(i#^fij^4 3 A • 4 3BizmfrlZV-V®%m}5>&mi!)<£.? ! Z>ZtfrC>, 

hz>m~mm9 2 icn^ii-r^'j- ks&9 4fcj:o'EmM9 i£#suu t 

SU-K$9 3^EmH9 l^ilRl1i(C^tiJLTfc^^t>^^o [0 0 6 1 ] 
C-9 UT. ±S^4 4©^^fflLT*»M^«1-^Ci/{)^T^0> 
@IJ3^4 2 A • 4 2BIMfU^TIi^l^ 9 KKfctt* Q«I*IrI± 
S-ttS/c&K, H*?4 2 A • 4 2B*EHrrSCi3W*ICff*U^ 
»J*T-4 2 A • 4 2Btr*i^4£E«R©^S^[fi]^l;< U ±*^4 4©EEm 

Z.ZX\ H*?4 2 A • 4 2BKO^Tfc, £**4 4 *$HWUfc*££RI« 
SS/NJtO[&l±<i:^9^m^> HJjfrf-4 2 A • 4 2 BKoi vt C 

)«ai!HjH?^2 5f©ffflMi:o^T> 5K®I!»JM?>1J-4 0 

A^/i^^mt-s^^^^tLTffli^w^^jjcra-rs, tt\ 
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££££UTMM2 1 A • 2 1 BKJMT*-*. ttz, #il^|£2 2 A • 2 2 
Bi:r^$LTfcJ:i\ fit, fitW*^Wft#*<«*tt*ff-r*tt#*0» 
&&ffit54 1 A • 4 1 B • 4 1 C*>J:tf£3frf-4 4, &M£?4 2 A • 
4 2Bi:i»iiiWi:, :tibOWf7n >^©fk^c$^^ L 

^t>ttR©it»u«^»iircie3R3— r-r ^n^cimu^o c© 

.k^ttlfefcn-TM yVttttAA^ &IflS^4 2 A • 4 2 BKHLfctt&K 
(*> cnbif^4 4> &MJKF4 2 A • 4 2B{w#ii-r^U-K§U(Cfc^=i 

*LTs MM 2 1 A • 2 1 B^ftfcS&ttlCjlgU &£(,n(}#£©# 

a • 4 2 B%m^T&mm&mm$i£M%.tZo ttfc, MM2 1 a • 2 

1 B«#il^£i±fc&fcmtt*T^ Ett£&?UUfcSfl#kL< liKMM* 
4r>-9-4 0 A±^|£^$-ti:T«^m«^UTfc s k^ 0 

CCT, SSMM*>^4 0 A©«JIIMli> MM 2 1A-21B© 
W#Kte#UT£<[;-f3o EJ9{::,Trf J^fC, MM2 1 A • 2 1 

Z>m*7jkto Ut^oT^ C©*^a^Fo^t>F.^©^b^i^4 4ia 

icttK mm 2 1 a • 2 1 Bizffi&ztitzm.i%(Dmmzmfetz>ztt)<B!& 
zo&iumm^mizm^ mm 2 1 a • 2 1 b©-^ tztz.\z, m- 

MM2 1 Ai^W^i^U, l^oraiS2 1 B(r(i^#-r\ *>l 

<(i«it^©{k^w^M-r5<i:, no (a) izfrstxoiz, ®mm 

T(iMM2 1 A • 2 1 B ( Mffi^'i-© F o tfe 7 fc fc©^, £ 
W2 1 A • 2 1 B^^(CM^-r^C<!:iCJ;Ox ^^©^^-^®j 
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£2 1 AKfctfSttfcttftKJiftStu 1 A©WM&{fcUT& 

-IM2 1 AICjBH-r**SJStt»©*36<->7MyTFi36<atl, SttttFoi 

2o©t 0 -^^^-r«^lM©^Tfc-SAF^^J6Si, S§-»K2 1AC 

fc a b£$g \zm&+ z> c t # s . 

CtlKttU 1 A • 2 1 B©-#, n-WMtiL2 1 AM 

&£fittt£&ftU fK©»H2 1 BKIi»H8»fi2 1 AK&fiTLfcfc 
©£JlttSffitt£&#t*i:, 01 0 (b) {C^-Tck^t^ tomt&rcii&m 
«2 1 A • 2 1 B(CS^<*«M«-OFoT'*o/cfc©K &|giM£2 1 

a • 2 1 B%m*izmmm?zz.tizjL>), fc#*<Dkztmwm--ffltitiL2 1 

$&FoK^£t°-*#$&U ttfrOKffij&ttF.fcitfF, 
88©;&|gJ§l« F o i 2 o© t°- ? M©MT fcSAFifcJitfAF 

2**»si, &nnm2 1 a • 2 1 Btcfctt^-en^wMft^b^ij^-rsc 

w©J;-9(C, W2 1 A • 2 1 B©^-fn^-^#Mffl©-tr>-9-<!:UT 

iiftn^fiEi t ^ fctt^©^awiftt*ftfe*©jB»«*ffi^Tjiiiis-r s c it> 
m^mmomm^mbx. m^noz.thttz^mtu^ 0 C0070] 

ft©1?ft^b£zlliJ5rr 6 c <!: «£© «fc i ^^©^M^^/r < f £ 

WKICJ:^ 5RSl!M-b>i7-2 5im> «2 1 A • 2 1 B*S 
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H-caiiiUfet*^ Mttfi2 1 a • 2 1 Bica^ ufc*m©*/hK**4*s 

»*irm-«»/h»#PJI*W^*«^x *«^{i#fi»*2 1 A • 2 1 BKffif* 

d © J: 9 tt&«5 2 1 A • 2 1 B L < J*«S|5©@«rt:K i 
H»»«^©iWSirSfc-9Ttt, ifi£L A: 0*- KfcU< (itft- K© 

A • 4 2 B ) *«/S1"S»-«S^«J:^*-«*jiLTff«l»JCXiilE«£E**> 

4 2 A (*,'«tCf*-ttffl«4 2B(!:ll=««BS4 2C) 

112 1 A • 2 1 B©MfCl£l;T««MR2 1 A • 2 1 B ©3gijft 0 «ffc L 

t. **s«a©<»:§»r*fim«^-rso i^^t, -©«^«©^b 

£i^£C£{*£«tog2 1 A • 2 1 B©Sf*fe{b©W&£W^S£££tf *K 
MM 2 1 A • 2 1 BKl^tf©*ttWff^Jim*n^5^*flWt-*wi 

-2k ffl|2 1 A • 2 1 B*<, ttfl.fr £©H«:&*Tfillrr*i:, *©!& 
£{*&&H}*g4 1 A • 4 1 B • 4 1 C^fil$n> ««tt«4 1 A • 4 1 B • 4 

l CKM/j&*ai&fr&i;> ::©££. ^-&ffi*K4 l A© 5 p«®±»r@eiS:$ 

n/c±^4 4 (fc«fctf#-&HJ«4 1 B±©SIJ^4 2 B<hmH^m^4 1 C 
±©»WHP4 2 B) ibt, 04i:/TtgiiOE«l?fl OO^fl^i: 
IU Emii 9 lK#ffi^fr£l;TE*K9 l©«^«Hfte^ftk». (Em£ 

ncd 31 ) trso'<-^©mjE^u<iim^^-r^»o «*>\ £#^44 

CflW**4 2 A • 4 2 B) fr> fliiaWftliS^WrSE**^^ fc HI 5 

fcJ:C/16i;^L/:Eif^l 0 1-10 2T*S*&£{wlik ss (d 33 ) 

I NT-S©mE L < tt«ffi*<56&-r So - © "? <£«E<1© P - PIBfct&ffl u 
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tt*>\ £**4 4 (fcitfH*^ 2 A • 4 2 B) £0-&ai*54 1 A 
C^»-^Wfi4 1 Bt^E.miH^i4 1 C) ©PI¥«iS»r2«0T»ltT, ftbtlZ 

mzw&mi-tzztizji xzm&Z'&s \mm)*:- wmmzm 

ttz, &tof&BL%$n±ZlkZm<D&8itLX> «Ifr$S2 1 A • 2 1 B£S< 
LTfit^^OttttW^iCDKSJt (Smffl{*©M/£i8IMR2 1 A • 2 1 B© 
M) <-T*x tttfr^ MM 2 1 A • 2 1 B©S;S£<blAl££*S 
<-rS^rte*<W^tl4. &»4£2 1A • 2 lB*»<-f*<!:*IC, 

M***rSB«*<** < AC S J: 9 fc-T 5 1 . KftloiJSftl^l^t^i 
< nc *3 «fc t) ^ < ©^tBMl^tS; £ *<TS * J: -5 Kfc o , &ajs 

fc£«&T&S;K®a!Sm-fe>1J-5 5©3p®H*01 1(a) 01 1 

(b) ~ (e) *©/<*ts4 ik&v-'<*mmu* sommm^tY 1 
mzi*wzxm%ftfrb&tm* <Dwmm*iF\sT^z>o tt*>\ 011 ct>) ~ 

(d) ©W^S|{iY2$4(Co^TfclH1iT^0> XliliY l$4fccfca*Y 2$4<!: 
'<M4 7li N #jftfeffi2 2 A • 2 2 B ©4>tt < £ %> m fcfaSOTOSifcflte 

sn*#> -etDifisti. nil (a) (c^$nSct-9(c^aiM2 2 a • 2 2 B£ 

9fc»i< fca&«2 2 A • 2 2 BOipSil^Ui-r-SC i> fcjitffc 

iUStf 2 2 A • 2 2 B0MIi:/^I4 7 SrSfisSrf* t£lUiZt\C><DMft 

'<*«4 7(i, M£UT4r>-*g$2 7 COi^EI 
2 2 A • 2 2B£Dt>«2 7 <*: ©«£ttfiK «fc *K 4 8©SE!£ 

©^stt© w»*<*o»f $ ft * o 
ttit>*>. «t\ m-mmi&2 2 A&mzttMs 011 (to • u> 

■f J^UU /<*ffi4 7 A • 4 7 B*<EftlC4r>-9-»ffi2 7 IZfi^T* £ «k O 
flUr»-a»«2 2 A^ft^$tlT^5»-&IC^ -fe >if 3£4E 2 7^<*ffiH» 
SP4 8 0iie*a-5/:toi:^'?^M4 8&M&®V2»&mitt£^o ttzZ 
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©££> /<*#£4 7 A • 4 7B(i> fi-#©Wm--ii3&*g 2 2 A©-#©¥*£® 

LfrLttfr'^ Hill (d) (r^^n^ck-^C H-iIi£tK2 2 A^'Hr 
tg2 7M(r^$nT^-5^ir(i^ '<**S4 7 A{rolNT(i-lr>^Ste2 7 
#'<*«ffi38SM 8©ttfte&*fc*4^ ><*«4 7 BKo^Tte, /<*&4 7 B 
^Jf-r^SP&t LT/<*«»»»4 8 U\, tt*>\ HI 1 

(e) Karf JiolC, m-iSM2 2 Aj&<-fe>-*£«2 7»;^$ntl^ 
^Xh^Xh, *>+}-mi2 7 4 7 AO**|8: 

r«2 2B(;:-^T{;U «|2 1 A<kRiaiC#;l*::£j&<T*S. 
C9LT> '<*«4 7 ctfCcfcO* «^©«ft5£Jg»i6£ftS 0 

:tli:J:^IHS2 1 A . 2 1 Bfc 2 2 A • 2 2 B©itl*i 

frfoZo #&&$£2 2 A • 2 2 B(DMTO®tr/<«4 7 £fS:ltfc©'& 

tC(i> i*^ 4 $\Z£*)&mim 1 A • 2 1 B£®l«$tfS£#K, 
2 2 A • 2 2 B 4 7^b«l^$n^/<^TO«M«JgT$^fcto, 

#«l*g2 1 A • 2 1 B^t-Fi:Wt<<£>)> ft£ U\> 
■frttfc£> HI l©¥iBH (a) Kfc(^T> KfriBBI (d) fcJ:tf(e) ©gdfc 

x*±y i<4^ifia*^jifca»«2 2 A©jg«*^-r»riB 

0£s ^tl-e'tlHl 2(a), (b) Kmtfr. mi 2 (a) fcfc^Tli, £M 
-f 4 4(i, /<*«4 7 A • 4 7 B#ffit;#||fr£tt*K HfcJIMfc&W-f Stt-frK 
lis '<*«4 7 Ai/<*«4 7 Bfc«fc 2 2 AO^&OfcXMdflRjK 

mmx-zztzftiz, 1-1112 1 Afc^o**ii^^x$iii^f6]«n j f>-r<, 

U -oX 6 K csn^t < * o 

&iSi&*52 2 A • 2 2B©ffi 5 P£®K/<*fi4 7 A • 4 7B£ 
^-r^^C(4> '<*«©fi*Cw&<£ii£tR2 2 A • 2 2 BKfc*tt£(;f, 
I547A' 4 7 B©#ff{C||#£*>©£fflt\ *©3g«t*Jltt £ U&Tt^Sfr 

CtlC«l> 11 2 (b) fcfc^Tli, /<*«4 7 Ai»-igifeffi2 2 A© + 
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«bOrt<S— *»«2 2 A±K«l*fc»i:\ /<;MR4 7 A S#©Wf ^ttKigg 

$Ts fl&iBOJ;?^ '<*fi4 7*Kl7fc*&Ktt* $£(C01 3©5R®gR 
OfCTjrf cfc^K, /<*«4 7JCte-fr$n«. H? 2 7 ©« 

iBKtt£3ft*J:-5tttt»*4 9*«#5££fc'Jff* U\, 013 (a) 
<*> 5R®l!M-b>if6 0*Sffi^t»^fcjE®H*^U U 1 3 ( b ) (i, 01 
3(a) ^OX«irfcMtSY*fc^^e>M.^WfiS0*^LA:fe©T*So CCT> 
M*54 9(i, &jg&«2 2 A • 2 2 B (;ite£3ftfc/<**R4 7 A • 4 7 C (wfe 
££ft> ^>^rW&2 7JCg5^$nTl^o ffi3&tR4 9li N A* 

IS47A.4 7Cfc«kO c -b>^&K2 7t-«M^tm^Ci« U 

C©«fc9*£$ig£-f SCtKcfc'K &HM2 1 A • 2 1 Bli, 0*- Kfc«fc 

jRBHS!K*-b 5 5 • 6 0 OttffiJBK^J: «9 I^I±S«fc«>»Ctt, 

IT, W2 1 A • 2 1 B t/<*«4 7 £©S?»Jt£flJ$ir£#&i6< 
W&n*, '<«4 7£$< LTli*g< U Mi2 1 A • 2 1 BtO 

Sfiit 1 A • 2 1 B 4 7 < tts^3<^: 

&ffi!&£#I^•!.t•f *o 

U^U«Ea<£> '<*«4 7£$< lTgMt5i:L/;*ST, '<*«4 7© 
BttfcWKTf *fc«>> «I2 1 A • 2 1 B©Jp^iM^%0.(lAnoo, 
/<*«4 7te«J:Of#igfe«2 2 A • 2 2 B ©MtttfSSfiSSft* «fc -? i:, Mftifc 
(&SIMK2 1 A • 2 1 B©1Hi/ 0<*l£4 7 ©M + 2 2 A • 2 2 

B©Hfi) ) £0. lRLiU S£K&«lfcfi2 1 A • 2 1 B©ffifc£#l|tU 
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<*n*«£ o iz s MW}7\;- h t^-x-ri/- h tomtom ztix-mtztiz 

tz, ±.®uzmmmmm-b>-*5 5 • 6 o ©&«#&(*> 5 
*iPiaiT*4*<, mt*<ommsR*&&biR2 1 a • 2 1 Bt&r&fi-r 

Ell 4I^L/;IlIIityt 4 OCtt, B2 (a) K^LfoK^S! 
Kfi-fe>U-4 0AKfcttS£Jg*S«2 2 A • 2 2 B©fi^fiH»JfcW»CX U y h 
7 6^|S:^/c^»«^L/cfc©T^^o XU 7 h 7 6 liSJHT* «9 > &8Sb 
WL2 1 A • 2 1 B©0*-h\ 0*- KT©»£jg.I^< U &£J3&%© 

wn*Mjw-rs«te*wf #au$«2 2 a • 2 2 b©@**m^$ 

tfett}®jffi*lRl±$-ti:SatB*feWr5o ££Ks ><*JE£!9:tf*IK{^ 

Itt^T, HI 5 (a) li, 0 2 (a) l£tt©jR®SSfi-b >if 4 0 A©^»* % 
*>*iS«2 7©Sii?L8 7JCJgjSLA:*lfc»flRT*4j5Waa!H*-b>^4 OD 
©¥®0£*l/Tfc^ 01 5 (b) 01 5 (a) 4»©tt«A AKfciJSBr 
ffiH£*LTt>S, jRSIS!!WI-b>if4 ODlCfe^TJix £^4 4©^@£t£ 
SnTfcfK £ffrF-4 4K(*S«y- K8 5 • 8 6 *<ifeK$*m*3o * LT£ 

*^-4 4*>«ka c msu- K8 5 • 8 § zw.*) ki^tm^-T < >ymntm 

JKSftT^S. C©«6«3— r-f >^17 7{C«k(5s jKSHWfi-fe 4 0 D © 
*lBSU**mtt©lfei*JC«»$-ti:fe»^"r*oTt>, £151^4 4fcJ:^mS , J- 
K8 5 • 8 GQffl&WVSkZftZ. 

hi 7 8 A«$ntfc 'J , ->-;UKJI7 8lix;u- 
*-;l/8 4£j§i;T4r:/tf*ffi2 7©fijffiK^j£$nT^*o 0. lngt-^ 
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(DZt. -t?>-9«2 7lOE» (±^4 4, mSU- K8 5 • 8 6 ) K 

is-jum7 8(om 3 &<DBmtLTit. mi 5 (b) K^snsj^K, -t?> 

5<J:?i:> 4?>^S^2 7±©SE^^©^fflo^^ HI 15 (d) d^-f 

HI 5 (b) N (c) IC/^tJ; o ^S£W^y-;l/ Kt^ffMf* 
tt*>\ HIl 5 (a) Cfc^TI^ X;U-^-;l/8 4^ffl^T-t>-9-S^2 7©& 
®KffM£tl/.:->-;U K«7 8^#iiUT^3fr\ -t?>-^S^2 7©#Jffi£fiJffl 

K17 8©^{:$?®{cfflCM^n^^©M{ro^T(i, jRSSM-fe 

1 4 ^K^Lfc YWi»cooTW^^tt*WU«^nii<£b<j:i^©T 

»-a»«5 1 At«M5 iBc, ^n^nntts^tt^wt**-*!* 

«T&<5 0 tt*>\ C©«fc9K#«Ifr«5 1 A • 5 1 2 A • 5 2 

B ^©T^S-Utt 5 C i lis Mmmnm* >V 2 5 3£ • 5 5 • 6 0 d 
«££#T£S£«i:i2&-£5/U S5RaS!»*-b>1f7 0 • 7 5 A • 7 

5 B KOI, NT fcSfli-f S £ t £ £ i: tt^ ? t TfcttK 
£ -5 LT^sgliSft-fe 6 5©J:?tt«j&<k-f SCltKcfcfK »$5 1 

a • 5 1 b < ^ $ v?\s>vizmfr£.-f%tzi£>^ mmmM^>^6 

■ou H-&M4 1 BOiH$Hy 1 t»=tfeW«i4 1 C©ffi3H y »Ji ! GS-rUt>E 
i;T?nc < £ ck < , m~&aj*£4 1 B©«W,i<!:|*3|ftttt«4 1 CO*gWx2*>* 



WO 99/34176 



PCT/JP98/03970 



- 28 - 

tc?>r, ®nw>iiik%}iz±zm®Mftftmj p 9 1/0 1 0 9 4 km:, 02 
2 ommmmt. mm* 2 ©mi j: <o hmmt $n/c> m 1 ©to 

SB 6 K*t LTMttMKStf £±®£W«&ft©!& 2 ©TOSU8 £ # 
Iif2li, C©m2©ffittS|J8^LT^4{raU*$nT^5o # 
HIH^tt, fmo$10W6 <t»2©«tt«88i:©ra©SB&(Cfc^Tx 

% i ©tosb 6 ©^®{:TO/j:±ffi^wr zmn? 2&<o hmmm 3 ©tosb 
«*»\ cn^isi&^2^©»Ws *7 ^ 7^x©-^«i*{:T^$n> 

£/ci6©k©T£>i9, £&4£x^— y-SIJl 8(Cj;«IhF-2 J;*) C 
its ^;Uh 2 0[CiO^-&4^S^©TO«ftffiM«9W/c^(Ifc, 
MSH^ a<*©8M*ffiK#LTT8*$n* C £©£: ^TVS,, 

£©«fc?#«it£W? , SS>WnK*oTW:, Efc/fclUfrF-l 4©»{C,J: 
•jT, m3©«^l 0*<R»«»tSC<!:ICj:*)> «il^2^\ X 

fc^T->a«itii-rs^iR»cfi»*u«)^n*, co^k^t, ^1^21: 

2(rtiY$^|p]^=nj^U^^fPfflL, C©3U^-'J^(CTMiP^2{i, YI4 
^lRj»:5C^lwiSSiRi*{wliKrrS«fc-?»c«5„ ZOffiM? 2<omm%i)\ tfcfcBffl 

©Em/must* 1 2 jem^iUT^m^n^o 
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5£#T £ ft < £ 19 £ e 

?\ 2w\ «a»^2*«j^*iiio«tt«6±ii»ja$ti*jfiw*<**. sn*. 
izmm u-w t t>nx t . 

<s^«P6±©««^ffii^a9«J:-5^ ^t±}^©i£m/mis^ 1 2^bn, 

mi©<gra6^|gSli^2i/j:- 3 T^^^s *©ffe©fW*©*»«M:ia 2 4tr^U 

fc-^f-fni mm-vz> s 0 c © ct 0 ummxmR(Dm 1 ©«^«u 6 k & zmm? 

2T(i. KfifcJ:0*^-y > h#*£<tt<9. M££ftK> JEEm/fcliffr?- 1 4 \Z 

Em/mi^i 2©ffi^mi^c©c ^<©m^ia-r^ci^wr^ 
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D-CM$tl5«k9Wij|, -fttfr^ #!*ft8©Xmg$#YmS$ 

isn>i©$g£*ii < tzsxft * u < m\ 

UT»ffl (ijIBffl) i&ffiffl (flffl) \zm^<M*s &<£TS/Nit©fl 

Wmm&ty-VS 0©ck9i^> J£M£t£2 1 A • 2 1 B©jiTOC'<«£iS:tf£ 
©»e- K^Mit^jKIISit>t©iIiilt J P 9 7/0 1 0 

mzmi 7c^to m-isii^5 3 A3W-igiM5 4 Atm-m&ms 4bi; 

TO^tls |:1M5 3 B 5 4 C £|fM«5 4 D ft 

&ffi^^©#Jffiir^T&££ftTl^ 0 *LT, &-&fcB*g5 6 
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5 6 AO'M < t k-#©¥«Km--£ft? 5 7AK 5 6 B©'> 

#< ^^-^©«®{c®-i^5 7 B^n^'n@£i^$nT> &mbtiL5 3 

A • 5 3Bi«^5 4A~5 4D<!:#^ai<g5 6 A • 5 6 B 

5 7 A • 5 7B^b««$tltl^, C "5 UTB$$ftfc&H», 

tt*>\ $liimi:^:/i>-7 ojcfc^xi^ m-iiM«5 4 Ai^ri$^5 4 

B^-1W5 3 A£&#lT£:frln]T&* Y 1 14 i> 4 C tHH 

ig^5 4 D#£j-I§M5 3 B£##«;^T&£ Y 2$|lk fc«fctfm-&{±i 
45 5 6 A 5 GB(DZft?ft(DmmZ2%ffttZ>ttmWLT'b6Y® 

^-ai5 3 Atm-Jimms 3 Bo^n^'no^^ii^a^T^^xidi, 

•f 5 7 A • 5 7 B£*ft-£'ft#fiJ3s? 5 9 A • 5 9 BfecfcO'6 1 A • 6 1 B K# 
HJL-^ 3 A • 5 3 B#J©&©£»^ -t>-9-g|£5 8<WJ©&©£ 

tfi&mimfttZZtfimtLi. &£m*5 7 A -STBI^ 6 A 

• 5 6 B©i2m&iB(ri2iS:LT&«fcl^ £t~. Ml 1 K^LtoKalMA-t? 
5 5 tHiUt^ &iiiM5 4 A~5 4 D{r(i/<T>»cfca*^{riSl;T^<^l5ffl 
5£SB£Ifc 9tttfr&jgi&*£5 4 A~ 5 4 D©|S3iJtt£i!|a63 Z t htj 2 U \ 

Ell 8 (a) (i, mra©^IlSWft*>^7 5 A©-^»fi^^1-¥®llIT- 
£>£o ^-M«5 3 A^m-ii^K5 4 At £ 5 4BC}^n, % 
-mWlU 5 3 B 5 4 C t%Wm&fii 5 4 D C&Jf <*nS J: ? t: , & 

WSll^fiJMlCfc^T^^nTl^o *€■ lt> ^-ilfe«5 4 A^HS— ttW 
«5 6 A<k*H«iai«5 6Ct©HU:, ^H«I5 5 4 CtfUMfcfflfi 5 6 A t 
$Q$ai&5 6 D<t©!MJ(r, ^-ii^®5 4 B^-^ffi«5 6 B tlSH&tiJte 

5 6 e t<om^ mwm&fa 5 4 D*<»-^aj<s 5 6 b i^A^aj^s 6 f to 
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Hfcffl«5 6 A©/>fi < ifc-^WCl-if ^ 5 7 ^~&M5 

6B©^< ifc-j(5roTOiBjc*r.i*^5 7B#> -enejue&stu 

lj®5 3 A • 5 3Bi^Mfi5 4 A~ 5 4 D £&&ft*fc5 6A~5 6F:feJ;tf 
&£lf^5 7 A • 5 7 B^^fiSSjWglKSnTl^o C©£||«|k1l»£& 

■9-7 5 A;WftJj)c£n-0^o 

tt*>\ ^®3l!KM-t?>^7 5 AJCfc^Tiix m-iS^5 4 Ai^-^tS5 
4B^-HS5 3A£^t-*#faT&£Yl$|i]£, %E.m&Wi5 4 C t% 

tH® 5 6 Atm~miam5 6 B©^n€n©w®^2^-r^^«T*^Y 
wi^K^m?* o t> m-»*55 3 Atmr.mnwL5 3 Bo-en*'*!©* 

-f 5 7 A • 5 7 Bli, 53-SiJ^5 9 A • 5 9 BfcJ:C/6 1 A • 6 1 Bcbl-S^t 

Mfi u^ 0 3KHiiy'ift-fe>-9*4 o Atmm^, sij^4 2 a • a 2 b 

<hTO©IiJ^6 2A-62B-62C-6 2 D£*ftenf§H&{i}*£5 6 C, 
±iiU^jKm^WM-{?>^7 0 • 7 5 A©fi§itli, famuli. ifeOlM© 

<en*-'ft^\ i!i*tKTO$n^«i:•^){cl:t^©#J®(Ifcl^T^$n^ s^£@e 

co&itmmzmtzMmwna-tyvi o • 7 5 Aommmt, 
tzMmmmm*>v-2 5mtm®T*>t), Mi5 3A • 5 3b©»&- k 

{Z^^TbmmT*>Z 0 L^U *^it(CfcC^li> feTm-|IM5 3 A£ 
^(ri^xh, HI 7fectO*iI 18(a) *(C^£ft£cfc-?ir, ^-»^5 3 A 
J&<, 3 A©*^**^ LTm-Hli^5 3 A©¥t£®fllC&t^T 
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**KiI3£rSXI*#faK*HBlMR5 3 A©TOffirtT©tt«»j&<£EW<!:tt 
- K©a«TOa*HttWtt*ifcT(itf < > *»W»c*J^T, M©»^- K 

fctt*. fciiLtfSUR*<Mtt«5 3 A • 5 3 BCTOLTMM^ifftDL/c^ 
^{iC©E^©#^M{C«t§SEM*<^lc^/j:t,> < hl^^J^<*5o 77 
K£flH**»&K(i, 5 7 A • 5 7 B©^i^B>Cj2!it5 0 

raiyMfi-b>-9-7 0 • 7 5Ali> «M5 3 A • 5 3B£±Tffi£ 
lRj©&il*£t£5 4A-54D, &*V^iZ&[:T'<*&%te&bXttZtzto* 

*-b>-^2 5IPJ:*)fc*#tti5tt©#fi»*5 3A • 5 3B*M^Tfe*«®» 
»*<S< <hn,'mffiH*^*?©*Yklc«!:fc/j:-5*«S»»©->7 NfcWWoU 

^6 2 A~6 2D£E«Lfc*£»::ti, ifiiZ&Ufc 77 K*ffl^T#«Ett«© 

-6 2D£$£K, #£**5 7A • 5 7 B tflfcfc^H*^ UTEKWSC 
£k£/c> #$U\, ra^SM-tr 7 5 AKfc^Tli> #Mfi5 4 

a~5 4D*^«<i:LTi^^ -tsc©a»«*tt«rrsa«s©**iitt £ 

U«>*, Ell 8 (b) K7jrfefc-?K> 5 4 A©ip§«< U 

±^Lfc*»B^{;«ks^T©s®a!Ka*>^*«fi)t-r5#siJt*jwO^ 

TM-T^o £11, ii^fe, ^<*«ffi3^^> MSfcKtt^tfK 
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*>© 1 tfcfr b SJctfc^ <*« £ *l£ «fc 9 C-T S £ £ T'-tr Vlfglg t-fcmz 

t,>*j&<, C©/ci6{rii, !SM©Jf*(i3~2 0 ^m^Jgi-f L<^ 
J^(C> 0. 1 +J y*?l* (n g) 5}— ^-©M4^<b©^ffilC{i, 5-1 5 um 
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*IB|7l/- h£IS:l7te< <ht>«U^£<W<££^ -b 

jg«ic^/s.$ti5/<*«jco^Tii> E**Fti^i;^*w*-s *>©*><*« 
^n/cEEms^tro^T^ Em«^«^^m&i> m@£LT(*ffiw<fi\, 

£T'&-?Tfe> *©!?${* 1 0-2 2 0 //m, i)®100~50 0 /zm«T* 
»K /<*«07X^^ hit M\ 0. 4-5 0©$5BI<h-t£C 

£U^ 0 §bC, tt{*^T©5RSSKft*>^©ffiffl^«kSfi»llgiPi©«S*% 
at-f St, JP**<1 0-7 0 ^mT"l@^l 00-500// m, 7X^^ Mt#U . 
4-5 0tt*C^»4lK S&KflF* U<(*x J?*lil 0-7 0//m, £ 
# 100-300// nu 7X^? hJt*< 1 . 4-30 #ff*tt»5g«SHT**. 

^(C^$n-5^'*Jt5©J?$<!:^i;«!:-r5-<i:^*U<> c©^/^ 

3«hk**><*«©erk*ot*>* iirau^<*fiifi»fi«pt©»jiifc© 
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tywti&ts&v-? y% •> «i <£ s its *t*4*<«F a 

frit, £fcliftfe©fl;#l&£ill\ ttlfct7 iy ?X£ffl^Tt>«fct\, fctX. 

nis©m-m«fc «t »rms©«- nrnfea, mmomfcismziffi 

J&fc «fc «9 JBsfc-f 5 ®-«SliEmK©«EiSfiJSJi*ii u 
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tt&tti^ H5K*UfcJ:-7i;:, E«§t9 6±Ki&- • »rtt«9 7 ■ 9 

J?^©£st(il 5-5 0 jum(CaS:5££ft£ 0 
l£l>T, Bll 5{C/^U/cjKra@a-fe>1f4 OD©^!^ ^Hi^iiJIHK 

7P> (fa#> (#) l!0f7O>PTFE) , 07-;ftifl/> • A7 vfb 
^Dt°U^I^«f7Q> (f 7 □ > F E P ) , e37»y<fcxf-U> ./n° 
-7 n D7^+;l/b"^x-f;l/*l^Wf 7 d > (f7n>PFA) „ 
PTFE/PFAa^-r7D>^»jS*wffllMc»n*o 2fc> cn&©7y*« 
flicfc 0 kW&&> •> 'J 3->®Bi (*T feebly© •> U n 

-;l/KJB©*t14£UTM\ IR> 10. --yirik 7;U ^ -7 Atg©®* ©<£jg 
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jRSHSMHrVtfOfHR^ifcKo^T, ill 1 (e) IC5?Ufe»fifi»tt 

£W-f sKSgimi-fe:^ 5 5> gi2 (a) isMv>mmtt* 

4 OAlCfc^T, #%Hrfi2 2 A • 2 2 B©Jt®K©*/<**g4 7 Zms&Um 

mnbozmKmwtZo 7 (DttwtLx&itj^-rmo-by i 

Bl 1 9{r^-r«fc-5tw N ^Fl^l/- 1*6 4(C(iSii?L6 7 <W<*&6 8» 
&£JDIU «LWI/ - h 6 3 £«7°U- b 6 4:fe c k£>*^-X7 0 l/- 

mmz* <o -mt ux-fe >if mm. 2 7 zrtmtZo 

&©^-X7°P- h6 6TRt;£i:»;:j:^T\ Ell 1 (b) Kjj^tl^J: ? « 

$tz. 2 -mommne 7 zmx, &mii?L6 7iz&m 

U^m-^t, -^iJ^ffl©Hr>-tf, «^«ffl©-fe>-9-<i:LTffl^-5C 

:ct\ ctib©ru->->- hH©m^^9{wl^UT> *tS&ffi&a6©/c 

^-X^U- h 6 6©Bt>t©ii0x SftWiy©I^^Tt>fe^^H^^ffl 
l>Tl^5*<x f^C^»X^UT)Kfii3yMfl:-t?>-9-5 5 ©*»£&-££-££ <fc 
•5^Cfl«W-r^)-fe>-y-S^2 7 *K Z.(D*£<DBVUZt 
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£«>T. t>tIffi2 7W^IM2 1 A • 2 1 BmWtfcUzffi&tLT 

a • 2 1 Bmttiz®fr*yn-><D&®^Mfctzztitvimv$>zi)K 

\zmhrf\s- V 6 3(i2 0 ^ mjHTi»l^*!)C |gffij7°U- r 6 3^CMt 
£«il*£2 1 A • 2 1 B 2 2 A • 2 2 B 4 1 A • 4 

i b • 4 1 coi^iowt, ^iif^«^-r^^to{i(i, mirr*u- 

«X^T-tr>^StS2 • HJ^4 4 • 4 2 A • 4 2 B«&KF;t£ 

Wffl}-fls- h 6 3±©#&M4 1 A • 4 1 B • 4 1 C*«$n^^»(r^ 
EmJg^ • 1^4 4 • 4 2 A • 4 2 B*i£Emt£ 

1 > /;f- •/to&^k ct o xEm®t£« u > c ©jm^ ©Emj&£«-/ U - 

3±©&&fcH*g4 1 A • 4 1 B • 4 1 Crt^$nS$#(:&E*Tmi U 
NB#(r^UT*>««2 7iEm^<h^^^^^fe^^5o 11 U C© 

(is 8 0 0^-140 O'CT&'K fif ^ U<(il 0 0 0°C~< 1 4 0 0TO5 o 

tSCi^U^o ttfc, EWMi^^U- h 6 3-6 5 ©•jt&&£|isIBf 

»fi5c^fflt^^C(i. Il^U- r 6 31CW4 1 A • 4 
1 B • 4 1 C©SJ£tt{t(C, X? .j_>EPBiJ^ -r^f -v t°>?&, MSM£©Jp 

fb^mW« (CVD) , > y^H©#»»^j:«fcO> Em^i 1 

i$ffl£*i£ 0 ;tib©^ii, f«o. o 1 ~5 ^m, u< (* 

0. 0 5~3 //mCEHrv i 7 7 X©*!^ -f 3^- X h^X5 'J- 
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ii\ m-m^LTS^ (p t) s.n.mtLT&ifji? >m?-? >®%t cp 

ZT) mnm&i: LTI*& (Au) $ £icmi& 'J - Ki UTIB (Ag) 

ns®-c\ $>zi&fmmz*i^T, *n&^m\zfci&zntzttw<DHi&i&mfr 
mz<om<, nmrnomm^mm t^*> tz^M^om^mmt * z t fmte 

tog* ^ffl01Mlli:Mt * C 

tK< k E&3&-£&&ft&4 1 A • 4 1 B • 4 lCi^M^t^Ct^ 

ftl$n/:t>tii2 70piitfiti:Mi2 1 A • 2 1 BH£Jfc 
j£-f* 0 :CT^ YAGl/-1fCD^4^»^*ffll^cj!jnX(r <: }:«9^ flfefeSJafc 

C/T$n^#IM2 1 A • 2 1 B^&&ffi*£4 1 A • 4 1 B • 4 1 CtUofc 
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ttf-VZ. Z<Dt£, «2 1 A • 2 1 BmvBtkZmmtZZfV. pJt£ 
0 2 0K*3ttSJ:9(^ &glM&2 1 A • 2 1 BCl^^Lo^bL 

^s<t^.tTi:mfi2 1 a • 2 1 B<D-®zmk wmtzt, 

n<?ZZ.tfrX£, &i£i&*g2 2A • 2 2B (fe t 

KJ:()#^©W£iT9 $bC, »«21A - 2 IBM 

K9 l*»lSUfc]E****--fl0&JSUfc^ ±&mffi£YAG»4fcKW»l/ 

fcflQXJiattK Y A G Y A G I/— !f©» 2 /dim 3 &ffiH& 

x+s/vi/— tr, CO2U-- tf^jwck-su— «fjnx, m^t'-Ajpx, ^->>^ 

sox (fflwinx) uif, *>v®®*zztmmzmwzm*<Dijaxi5&%mm 

ttz, -t? 2 7 (4. l.&UzW-yv- V Zm^tzftWjVkVm^ 

HnX, ^UXflOXCckSfT^ffc^ *S^Ji«*j»JPXIf©««llDXm;»)fiDX 
Z.i LTft$l£tltzWm%)m3i*>V5 5CfclJ£± • WJfr?4 4 • 4 2 A • 
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IC««3— 7M >/Jf 7 7£J&Ji!cf*«£K(i> ^7XH(li»I^T, 

l&ftn— tm >^JB7 7±»/£$:ft£->-;UKJf 7 8 ©Mi, &£ 

T«^IM^>1h^J£«#, ::t, Jta?L6 7£ffi»fai:rc, 4©*© 
2o£*n*'*l«£ffl, #,W?>f<!:lT-fe>t$lS2 7rti;MUci^: 
li> in6 2o©Hr>^*-b>*»«2 7©«l^|fi) (±T\£Ir1) tc@eirr£> -3 
**K tfetBffl©-b>^3&<5fcH«{*l?»C«»$n, «HE©* 
*tittl>J:-5tttt«»cEBrt-*t, ttWffl©Hr>*©«»©**ill»«HHifl|« 
UT*©$#©^R$KiMrf*-:&> #.TO©-tr>-t{Co^T(i^ r7o> 

aij" ^n> 1 o©^«{C*>»t4fi»«ir(iltffi»K*M-a:-ric#!!Rffi©*fi 

sutf 5ct*<»4u<, fifths ft*»«wc«jH©jitt*iitffl«rtt*ffc*r*, 
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©*f*n»»LTffl^5#^»:t^ as*;* n^Em** K*j&»3- 

7-*7*7-f If T©fflO^> SINSWEE P^jCT©iSiM»ffl^*ffl^T 
(i • 11*^-4 4 • 4 2 A • 4 2 B) ^©SEE&tfKfcffifcH^ 

So i^^/ciiliJ^^tiJL/ci^, M^T- (IMS**) ir(±S I 
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c©«k9«tttttf-<tUTfc*yt, 7fcf H £i&^©i-^:&ft*&E»»© 
^•ar^fctos ffl*«fl:-f»»{*«f©^«<»©»^il©y ^x©#®££tt^x.& 
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mm^2 9«^- KT&3fc&KSJ£^t;(::&<^ Ml 9^3-2 0^ 

9^x#^{c»$it^i^cD«ffi®^b^ai-r^^©-e 

4-t?>-9-(Cfc^Tii, »tK©J?£-£3~2 0 nmttZ>mWkW£%Vh>0, 
MmmWi-t 2 5 m • 6 0 • 6 5©|gM©|&t;f*- K£ffl^£> 

i^^T^^o titan* uj§.*>v*mmt, tm-t>i-tLT(Dmz*w. 
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sk©ni*pi£$ni\ wmm*wmt&t>®s B®.®&$t<tzm%tzt><D, 
*©AitS{b**jjrfsfe©, «ft«tfi3t<b*iijffl-r«f>©, ttw»**«j8-r 

at*«5wa»30*ift w-r * • »*M*<b*?«flrr*t>©M:, &ra©s® 

c©wscDaiaiicffi*sn5#««** : fi@i»icj:'3«ttjr**>03&< 
^i/^n^o 

x<b> ^igSBT'Situ/^tfi^fflu^-r-s^^x csjtsu) t*w-r* <>©*<*> 

o T*IBSUTSflt r * jt*J&<f£fb U x •£ ©gftg&T*© Alttt:i©£{bM£ $ 

n^o 

maffiffi£fb£#mi-frst>©K<** **<^T*(**ttffl-r5fe©> 

b o ^fc t> ©T6 s o 
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